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Abstract

In recent years there has been a renewed interest in the sources of achievement gaps between
groups of students. One potential source is differential access to high quality educational
opportunities. This paper provides an analysis of who takes Advanced Placement (AP)
Economics. Using two years of administrative data on all high school students who take a
course to satisfy Georgia’s graduation requirement in economics, we find large differences in
enrollment in AP Economics across groups. Specifically, African-American and Hispanic
students and students from low-income backgrounds are about half as likely to be enrolled in AP
Economics as other students. However, once we control for prior academic achievement in
Geometry, African-American and Hispanic students are overrepresented relative to whites and
the difference between low income and other students is reduced significantly. Female students
are overrepresented relative to males, and Asian students are overrepresented relative to
whites—this latter effect is large. African-American, Hispanic, and especially Asian students are
more likely to attend high schools that offer AP Economics. Students living outside of



Economists and other social scientists have long been interested in analyzing the sources
of differences in student achievement between various groups of students. Jencks and Phillips
(1998) reported that differences in test scores between African-American and white students had
narrowed considerably after the 1954 U.S. Supreme Court decision in Brown v. Board of
Education declared that governments could no longer legally establish separate schools for black
and white students. Johnson and Neal (1998) found that differences in basic cognitive skills in
Language Arts and Mathematics as measured by the Armed Forces Qualifying Test (AFQT)
explained a large portion of the differences in later wages and earnings between whites and
African-Americans.

After decades of declines, the gap between the academic achievement of African-
American and white students has remained large. Moreover, in recent years the declines in
achievement gaps have stagnated or slowed (Magnuson and Waldfogel, 2008). Recent research
has discovered that the gap in academic achievement between low income and higher income
students is large and—in contrast to the black-white achievement gap—has widened
significantly since the 1950s (Reardon, 2011).

Given the large role that cognitive skills appear to play in determining wages, earnings,
and other life outcomes and given the large—and sometimes growing—achievement gaps that
exist between different groups of students, it is worth analyzing potential sources of achievement
gaps. One potential source of achievement gaps is differences in access to Advanced Placement
(AP) courses in high school. If low income students and students from historically
disadvantaged racial and ethnic groups have less access to AP courses than other students, this
differential access may be a source of achievement gaps between students and may have adverse
effects on their labor market and other outcomes. This paper analyzes access to AP with a
special emphasis on differences across racial and income groups and geographic differences.

The Advanced Placement (AP) Program sponsored by the College Board has been
creating curricula and tests for advanced high school courses since 1955. AP courses are
designed to be more challenging than typical high school courses and potentially lead to course
credit for college (Willingham and Morris 1986). High schools can select to teach any of the 34
AP subjects the College Board currently offers provided that they obtain College Board

approval. To label a course as an “AP” course means that the high school obtains approval of



the syllabus and teacher by the College Board and has a class size that is typically smaller than
non-AP courses.

Over the past generation American policymakers have made increasing enrollment in AP
courses a national priority. In 1989, the governors of the 50 American states and then-President
George H.W. Bush met in Charlottesville, Virginia and created, for the first time, national goals
for education. Their effort was called Goals 2000. The 3" of these national education goals
stated that “By the year 2000, American students will leave grades four, eight, and twelve having
demonstrated competency in challenging subject matter ....” One specific metric to measure
progress toward this 3" national education goal was the number of students in Advanced
Placement courses (National Education Goals Panel 1999, vi).

In recent years national leaders from both major American political parties have
advocated for greater enrollment in AP courses. For example, in his 2006 State of the Union
Address then-President Georgia W. Bush said, “Tonight I propose to train 70,000 high school
teachers, to lead advanced-placement courses ...” (Bush, 2006). And, U.S. Secretary of
Education Arne Duncan recently said, “It is no secret that | am a huge fan of AP (Duncan,
2010), and “I am also especially encouraged by increasing enrollment in advanced placement
classes as one indicator of high school rigor” (Duncan 2011).

In addition, leaders of the business community have expressed the opinion that greater
enrollment in AP courses is an important step toward improving the quality of the American
workforce. Furthermore, they use AP enrollment and success as measures of workforce quality
(U.S. Chamber of Commerce, 2011).

Overall, the United States has seen significant increases in enroliment in AP courses.
In the six decades since the birth of the AP Program, the number of schools offering AP courses
has increased from under 900 to over 15,000 (College Board 2007; Klopfenstein and Thomas
2009). According to the College Board, “In May 2011, nearly two million students representing
more than 18,000 schools around the world, both public and nonpublic, took 3.4 million AP
Exams.” (College Board 2012a)

Many, however, have an additional goal regarding the AP program. On its website, the
College Board—the purveyor of AP courses—states that “equitable access” to AP courses is an

important goal. Their statement of support of equitable access pays particular attention to access






relative to the percentage of students overall in AP Economics and statistically significant.
Conditional on prior achievement in Geometry, low income students are underrepresented in AP
Economics, but the estimated difference is reduced by just over one-half relative to our naive
specification. Nevertheless, the difference between low income and higher income students
remains large and statistically significant.

The likelihood that a low income African-American or Hispanic student takes AP
Economics is virtually identical to that of a higher income white student all else equal, including
prior achievement in Geometry. Based on our results, an important reason why African-
American, Hispanic, and low income students are less likely to be enrolled in AP Economics
relative to white and Asian students is prior achievement in Geometry.

Males and females are about equally likely to be enrolled in AP Economics—even
though males have much higher prior achievement in Geometry. Thus, controlling for prior

achievement, males are less likely to take AP Economics relative to females, all else equal. or









Our study takes an approach very similar to Conger et al. (2009). While we limit our






About 33 percent of economics students are eligible for a free or reduced price lunch, a
measure that proxies for being from a low income family. Almost 38 percent of students are
African-American, almost 4 percent are Asian, and just over 5 percent are Hispanic. Almost 64
percent of the students in our sample reside in the twenty-county region that is considered as
metropolitan Atlanta. Just over 12 percent of the sample is located in a rural area outside of the
twenty county region considered as metropolitan Atlanta, and another 24 percent of students live
in urban or suburban settings outside of metropolitan Atlanta.

The last two columns of Table 1 show the differences in means for students enrolled in
AP Economics and for students enrolled in a basic economics course. Just like the prior
literature, we find large differences in course-taking across groups of students. While more than
34 percent of students in the basic economics course come from a low income background, only
about 17 percent of AP students are eligible for a free or reduced price lunch. While 39.1
percent of students in the basic economics course are African-American, only 18.7 percent of AP
Economics students are African-American. AP Economics students averaged one standard
deviation above the mean on their geometry test, while the mean Z-score on the Geometry test
was -.02 for students in the basic economics course.

Table 2 shows differences in school-level means for schools that offer AP Economics and
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Access to AP Economics at the School Level

An obvious determinant of access to AP is whether one’s school offers AP courses. The
following empirical model estimated with school-level data allows us to analyze what factors are
associated with individual schools offering AP economics. The school-level empirical model is

SPKKH#2A4+ U U#RAN=CA)AKIAPNUY B2 KNHOE £302 ? P $ HE B30
2?P*EOl+=BHER?PDPN 4= U2?P2KRANRI2?P & E O-=G.HA
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where SchoolAP is a dummy variable that equals 1 if the school offers AP economics courses.
AverageGeometryScore is the school level average score on the Geometry End of Course Test.
Each of the Pctvariables is the relevant percentage of students in the school with that specific
characteristic (with percent white as the omitted ethnic classification). As shown in Table 1 very

small percentages of our sample are either classified as disabled or from the “other”
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Naive Studentevel Specification
We then examine AP course-taking at the individual student level. First we estimate a
“naive” regression that provides a baseline for comparison with later regressions. Our naive

empirical model is
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where AP is a dummy variable equal to one if the individual student is enrolled in an AP
economics course. Povertyis a dummy variable that equals one if the individual student is
eligible for a free or reduced price lunch. The other variables are also dummy variables.

We believe that this empirical specification is naive in that it does not control for prior
academic achievement. Nevertheless, all prior studies on AP course-taking except one have used
this approach, to our knowledge, and it serves as a baseline for comparison purposes.

Studen_evel Specification that Controls for Prior Academic Achievement
We then modify the baseline in Equation 3 to include the student's past Geometry score
as a measure of prior achievement, ability, and effort. Our enhanced student-level empirical

model is

#2= U+ WO2KRANRWI/=HA U U$H=?2G, U#O0OE= I}, U*EOL=9YB?0
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only students who attend schools that offer AP classes, where the latter allows us to examine
only those students for which AP enrollment is possible at their current schools.

We also add school-level fixed effects to the restricted sample to control for time
invariant school-level factors that may influence AP course taking, such as location and racial

makeup. We then replace the school level fixed effects with the series of school-
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the ease of interpretation and comparison we choose to report the OLS results in the main body

of the paper.
Results

Determinants of Schools Offering AP Economics

Table 3 contains estimates from our two school-level linear probability models consistent
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achievement. Low income students are underrepresented in AP Economics relative to higher
income students with the same prior achievement in Geometry. Asian and female students are
more likely to be enrolled in AP Economics, conditional on prior achievement.

Given that only 7 percent of the students overall are enrolled in AP Economics, the effect
sizes in column (2) are large. For example, controlling for prior achievement in Geometry,
African-American students are about 1.6 percentage points more likely to be enrolled in AP
Economics than white students; Hispanic students are 1.7 percentage points more likely than
white students; Asian students are about 16 percentage points more likely than white students to

be enrolled; low income students are about 1.6 percentage points less likely to be enrolled in AP
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school. The results in column (3) do not directly indicate whether one or more of these reasons
are occurring. However, the results in column (3) do shed light on whether these explanations
are possibilities.

Conditional on attending a school that offers AP Economics and conditional on prior
achievement in Geometry, African-American, Asian, and female students are overrepresented in
AP Economics relative to otherwise identical white and male students, respectively. For Asian
students, this effect is large—an otherwise identical Asian student is about 16 percentage points
more likely to be enrolled in AP Economics than an otherwise identical white student. For
African-American and female students, they are about 1.6 percentage points more likely to be
enrolled in AP Economics than otherwise identical white and male students, respectively. Each
of these results is statistically significant.

Conditional on attending a school that offers AP Economics, there is no statistical
difference in the likelihood of enrolling in AP Economics between white and Hispanic students.
In column (3), the coefficient estimate on Hispanicis very close to zero in magnitude. Students
who score one standard deviation higher on the Geometry exam are almost ten percentage points
more likely to be enrolled in AP Economics.

Low income students, however, are less likely to be enrolled in AP Economics, all else
equal. A student from a low income family is about 1.1 percentage points less likely to be
enrolled in AP Economics than an otherwise identical higher income student. Again, given that
only 7 percent of the students during our sample period are enrolled in AP Economics, we
consider this 1.1 percentage point difference large.

Using the results in column (3), for students who attend schools that offer AP Economics,
a low income African-American student is slightly more likely to be enrolled in AP Economics
than an otherwise identical (including the same prior achievement) but higher income white
student. However, a low income white student or low income Hispanic student is about 1.1
percentage points less likely to be enrolled in AP Economics than a higher income white student,

all else equal.
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Adding School Fixed Effects to the Regression Using Only Students who Attend Schools That
Offer AP

Adding school fixed effects to our linear probability model allows us to see if individual
schools influence AP course-taking and whether any school-level influences impact different
types of students differently. These influences are shown by comparing results with and without
school fixed effects.

In Table 5 we report OLS estimates of linear probability models that contain school-level
fixed effects to control for any time invariant school characteristics that may impact AP course
taking. Following Conger et al. (2009) we use only the sample of students who attend schools
that offer AP Economics—school fixed effects allow an examination as to whether time
invariant school factors impact the enrollment probabilities of various types of students
differently. Given its importance in the prior specifications, we include prior achievement in
Geometry (Geometry Score) in each specification. Column (1) in Table & reproduced from
column (3) of Table 4 and is included only for ease of comparison. Column (2) of Tale 5
contains the results obtained after including the school-level fixed effects. The addition of
school-level fixed effects increases the descriptive power of the model—the R-squared increases
from 0.115 to 0.183.

The addition of school-level fixed effects to our sample that contains only schools that
offer AP courses causes the magnitudes, and in some cases the signs, of a number of the
coefficients in the model to change considerably. Adding these fixed effects caused the
coefficient on African American to flip signs from a marginally significant 0.016 (p-value of
0.14) to a statistically significant -0.013. This indicates that something at the school level was
significantly increasing the likelihood of African Americans enrolling in AP courses. That is,
African-American students were more likely to attend high schools with positive fixed effects
that increased their enrollment in AP Economics.

The results are similar for Hispanic students. When adding school-level fixed effects to
the regressions estimated using the sample of students who attend schools that do offer AP
courses, the coefficient on Hispanic drops from a not statistically significant value of 0.001 to a
highly statistically significant and larger in absolute value -0.024. The schools where Hispanic

students currently attend are doing a relatively good job of enrolling them in AP Economics.
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The inclusion of school-level fixed effects also increases the magnitude of the effect of
being from a low income family. The coefficient on Free/Reduced Lunatecreases from -0.01
to -.03 when school-level fixed effects are included in the model. This indicates that something
at the school level was significantly increasing the likelihood that a low income student would
enroll in an AP course, at schools where these low income students actually attend. That is, the
estimates of the school-specific fixed effects at their schools tend to be larger and positive.

The changes in the estimated coefficient between columns (1) and (2) suggest that
African-American, Hispanic, and low income students benefit from the schools they attend in
that those schools increase the likelihood that they enroll in AP Economics.

The negative coefficients on African-American, Hispanic, and low income students in

column (2), however, indicate that if these groups of students were relocated to other schools it
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One takeaway from Table 6 is that the coefficients on the individual student
characteristics are largely unchanged when comparing the fixed effects results (column 1) with
the results that contain school characteristics as regressors in place of the school fixed effects
(column 2). Given that the school characteristics are changing only slowly over time or not
changing at all, this similarity of results is not surprising.

The average student characteristics tend to be statistically insignificant, except for the
two smallest groups of students—disabled students and students of other races/ethnicities

(column 2). Again, given their small numbers in our data, we do not want to make specific
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students, increases the probability of enrolling in AP Economics by 2.1 percentage points, and
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We have endeavored to follow Conger et al. (2009) and analyze this issue with more data
than was available in the prior research. Specifically, Conger et al. and our study add prior
achievement and school size as control variables. In addition, we pay close attention to the effect
of school location on access to AP.

Our main findings are:

Controlling for school size, students from outside metropolitan Atlanta are much less
likely to have AP Economics offered at their high schools relative to students who attend high
schools within the 20-county metropolitan Atlanta region. This effect is larger for rural areas
outside metropolitan Atlanta relative to urbanized areas outside metropolitan Atlanta. This
finding of an important role for geography is new to this literature. In addition, smaller high

schools are much less likely to offer AP Economics.

Low income students are less likely and Asian, African-American, and Hispanic students
are more likely to attend high schools that offer AP Economics. Although the estimate for
Hispanic students is not statistically significant, it is large. There is evidence that one reason
African-American, Hispanic, and Asian students are more likely to attend schools that offer AP
Economics is because these students are more likely to reside in metropolitan Atlanta and attend
larger high schools.

Prior achievement in Geometry is a strong predictor of enrollment in AP Economics.

Using student-level data from all Georgia high schools, Asian, African-American,
Hispanic, and female students are more likely to be enrolled in AP Economics relative to white
and male students—conditional on prior achievement in Geometry. Low income students are
less likely to be enrolled in AP Economics relative to students from higher income families—but
this difference is much smaller than suggested by prior research that did not control for prior
achievement. While each of these differences is large, the differential enrollment for Asian
students relative to white students is very large. These results are the main findings in the paper
with regards to the question of who takes AP Economics. The results listed below shed light on
some reasons why these patterns of course taking are present.

Conditional on attending a high school that offers AP Economics, low income and male
students are less likely to be enrolled in AP Economics than higher income and female students,
respectively, all else equal including prior achievement. Asian and African-American students
are more likely to be enrolled in AP Economics than white and Hispanic students, all else equal
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including prior achievement. In this particular setting, there is no large or statistically significant
difference in course-taking between white and Hispanic students, all else equal.

School-level effects impact the course-taking of different groups of students differently.
In particular, African-American, Hispanic, and low income students are “advantaged” by the
schools they attend in that some aspect of their schools make it more likely that they are enrolled
in AP Economics relative to otherwise identical white and higher income students, respectively.

Individual Asian students are more likely to be enrolled in AP Economics when there are
more Asian students attending their schools, and individual non-Hispanic students are more
likely to be enrolled in AP Economics when there are more Hispanic students attending their
schools, all else equal.

Our results are almost identical to those reported in Conger et al. (2009), the only other
study that, to our knowledge, controls for prior achievement in analyzing the issue of advanced
course-taking in high school. Studies that do not control for prior achievement typically
conclude that schools, counselors, teachers, and parents must do more to eliminate any barriers
and must devote efforts to promoting AP enrollment for African-American, Hispanic, and low
income students. Our empirical results indicate that those efforts may be important in improving
enrollment rates for low income students given that we find that low income students who are
otherwise identical to higher income students, including having the same prior achievement, are
less likely to enroll in AP courses. Our results suggest that low prior achievement is a large
barrier that appears to be keeping low income students out of AP courses. Nevertheless, given
the recent finding that achievement gaps between high and low income students are large and
have substantially increased over the past 60 years (Reardon, 2011), future research should
analyze the role that differential enrollment or access to AP coursework plays in those
achievement gaps.

African-American and Hispanic students are more likely to be enrolled in AP courses
than otherwise identical white students, including having the same prior achievement. Thus,
efforts to enroll more African-American and Hispanic students in advanced coursework in high
schools seem to have had their intended effect—based on our evidence on AP Economics in
Georgia. But, our results point to the large role of prior achievement in keeping African-

American and Hispanic students out of AP and other advanced courses.
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In addition, smaller schools are less likely to offer AP coursework and the magnitude of
this effect is large. Perhaps virtual course offerings can become a more prevalent means of
providing AP and other advanced coursework to qualified students in small schools, if virtual
course offerings prove to be efficacious.

Finally, our study finds a large role for school location—nhigh schools in metropolitan
Atlanta are far more likely to offer AP Economics relative to schools outside of metropolitan
Atlanta, even controlling for school size. Perhaps schools outside metropolitan Atlanta are less
aware of the benefits of AP, less of aware of resources available to help teachers and courses
gain approval for AP status, or have less access to these resources. Of course, although Georgia
is a large and diverse state, other states and other advanced courses could have different
experiences than those found in Georgia.

For those who share the goal of the civil rights community, the business community, the
College Board, elected officials, and others in promoting access to AP Economics for all
qualified students—especially low income and minority students who have been “traditionally
underserved”—our findings yield several suggestions: focus on increasing prior achievement in
mathematics, further encourage qualified low income and male students to enroll in AP
Economics, explore the efficacy of making AP Economics more accessible through virtual
means for students in smaller high schools, and seek to understand and overcome what is
stopping schools outside of large metropolitan areas from offering AP Economics.

Another suggestion comes from the results in Jackson (2010) who found that an incentive
program in Texas that paid teachers and students for passing grades on AP exams led to a large
increase in AP enrollment and success.

Finally, it is not likely that our results will eliminate all equity criticisms of the AP
program. Some may criticize the program if there was evidence that students who are not

enrolled in AP courses a
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Table 1: Summary Statistics of Student Level Data

Full Sample AP Non AP
Mean Mean Mean
(Std. Dev.) (Std. Dev.) (Std. Dev.)
Student Characteristics
AP 0.0714 1 0
(0.2575)
School Offers AP 0.5472 1 0.5124
(0.4978) (0.4998)
Economics Score 0.1074 1.1451 0.0276
(0.9586) (0.9412) (0.9123)
Geometry Score 0.0534 1.0600 -0.0240
(1.0239) (1.2246) (0.9643)
Free/Reduced Lunch 0.3310 0.1688 0.3434
(0.4706) (0.3746) (0.4749)
Male 0.4684 0.4744 0.4679
(0.4990) (0.4994) (0.4990)
African American 0.3766 0.1865 0.3912
(0.4845) (0.3895) (0.4880)
Asian 0.0371 0.1408 0.0291
(0.1890) (0.3478) (0.1681)
Hispanic 0.0522 0.0410 0.0531
(0.2225) (0.1982) (0.2243)
Other Race 0.0186 0.0235 0.0182
(0.1351) (0.1516) (0.1337)
Disabled 0.0440 0.0128 0.0464

(0.2052) (0.1123) (0.2104)

School Characteristics

Rural 0.1212 0.0145 0.1294
(0.3264) (0.1197) (0.3356)
Other Region 0.2421 0.1146 0.2519
(0.4283) (0.3185) (0.4341)
Metro Atlanta 0.6367 0.8709 0.6187
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Table 2: Summary Statistics of School Level Data
School School Does
Offers AP Not Offer AP
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Table 4: Student Level Regressions

Full Sample Only AP Schools
() @ @)
Simple Academic Ability Academic Ability
Coefficient Coefficient Coefficient
(Std. Error) (Std. Error) (Std. Error)
Free/Reduced Lunch -0.0362 -0.0159 -0.0114
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Table 5: Adding Fixed Effects
Only AP Schools
(€

Academic Abc8e

@
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Appendix: Probit Results

Table 5: Student Level Probits

@ (@) @) 4)
Simple Academic Ability Only AP Schools School Char.

Marginal Marginal Marginal Marginal

Effect Effect Effect Effect

(Std. Error) (Std. Error) (Std. Error) (Std. Error)

Free/Reduced Lunch -0.0369 -0.0182 -0.0163 -0.0124
(0.0056) (0.0046) (0.0085) (0.0029)

Male -0.0009 -0.0083 -0.0167 -0.0072
(0.0025) (0.0023) (0.0045) (0.0019)

African American -0.0344 0.0043 0.0024 -0.0075
(0.0070) (0.0068) (0.0118) (0.0041)

Asian 0.1650 0.1159 0.1253 0.0501
(0.0213) (0.0178) (0.0192) (0.0086)

Hispanic -0.0080 0.0125 -0.0052 -0.0097
(0.0075) (0.0089) (0.0128) (0.0033)

Other Race 0.0114 0.0225 0.0136 0.0037
(0.0076) (0.0084) (0.0123) (0.0045)

Disabled -0.0454 -0.0197 -0.0471 -0.0204
(0.0070) (0.0097) (0.0179) (0.0073)

year_2008 0.0099 0.0041 0.0114 0.0028
(0.0046) (0.0042) (0.0082) (0.0039)

Geometry Score -- 0.0443 0.0796 0.0351
(0.0053) (0.0097) (0.0041)

School Geo Score - - - 0.0138
(0.0148)

Rural - - - -0.0437
(0.0069)

Other Region - - - -0.0253
(0.0086)

# of Economics Students - - - 0.0000
(0.0000)

Percent Asian - - - 0.1143
(0.0585)

Percent African-
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Notes

37



